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MENTS, TO STATOR REFRIGERATION, INC., A CORPORATION OF DELAWARE 

EMPERATURE REGULATOR, 

Application filed March 10, 1927. Serial No. 174,212. 
This invention relates to an automatic tem 

perature control device which, without use 
of moving mechanical parts, prevents the 
temperature of a body from rising above a 
redetermined maximum and yet does not 

interfere with the imparting of heat to the 
body. This device does not appreciably af 
fect the thermal condition of the body until 
the latter closely approaches the predeter 
mined maximum temperature, whereupon 
heat may be dissipated as rapidly as it is 
supplied to the body, so that no further mate 
rial increase in the temperature thereof occurs 
even under maximum conditions of heat in 
ut. w 

p A device of this character is adapted to be 
used in conjunction with a liquid supply sys 
ten which may be constantly receiving heat 
from any source and from which liquid may 
be removed at irregular intervals and in vary 
ing amount so that the relation between heat 
input and heat emitted with the liquid varies 
widely. For example, in a hot water storage 
system for household use which is heated by 
a water coil in a stove, furnace, or the like, 
it is desirable or necessary to continue in 
parting heat to the storage system while dif 
ferent amounts of water may be removed 
from the system at irregular intervals. When 
hot water is infrequently withdrawn from 
systems of this character, the water temper 
ature is likely to be excessively high, while, 
under conditions of frequent water with 
drawal, the water may not have an opportun 
ity to become adequately heated; in any case a 
considerable amount of heat is lost to the air 
surrounding the water tank. The present 
device not only prevents the water tempera 
ture from exceeding a predetermined maxi 
mum, even when the maximum amount of 
heat is being imparted to the system and no 
water is being withdrawn, but also permits 
this advantageous result with an insulated 
storage tank from which thermal losses due 
to heat radiation are minimized; so that, with 
a given heat input, a larger supply of hot wa 
ter is available, when desired. Furthermore, 
this temperature control device does not in 
volve use of moving parts such as automatic 

valves, thermostats, or the like, nor does it 
necessitate any waste of water. 
The above and further objects and advan 

tages of this invention will be apparent to 
those skilled in the art upon a realing of the 
Subjoined description and claims in conjunc 
tion with the accompanying drawing, in 
which: 
The figure is a diagrammatic view of the 

inproved heat control device as applied to a 
hot water storage system. 
The accompanying drawing illustrates a 

hot water storage tank 1 which receives cold 
Water through supply pipe 2 and which is 
connected with Water heater 4 in the furnace 
6 by pipes 3; thermo-siphonic circulation of 
the water through tank 1, pipes 3 and heater 
4 serving to maintain a supply of heated wa 
ter within storage tank 1. The tank is pref 
erably jacketed with any suitable heat in 
sulating material, as designated by numeral 
15. A suitable outlet 25 is connected to the 
storage tank and permits withdrawal of wa 
ter for household use whenever desired. 
The temperature regulating device, which 

more particularly forms the subject matter of 
the present invention, may be used in conjunc 
tion with a conventional water heating sys 
tena of this character and preferably is lo 
cated at the top of the tank 1, although it may 
be located adjoining other portions of the sys 
tem, if desired. The device comprises a con 
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tainer 7 which is located within the tank and 
provided with exterior heat-conducting fins 8 
for facilitating the transfer of heat from the 
water stored in the tank to liquid within con 
tainer . Preferably the container is filled 
with a suitable liquid 14 which extends near 
ly to the top thereof. The upper end of the 
container is connected with a pipe 12 of com 
paratively small cross section and consider 
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90 
able length, which extends outside of the tank 
1. This pipe comprises a condenser section 9 
which is provided with a series of cooling 
fins 10 to facilitate the transfer of heat from 
vapor within the pipe to the atmosphere. 

95 

The outer end of the pipe 12 terminates in 
a closed chamber 11, the capacity of which is, 
several times and preferably many times the 
volume of the passage 12 plus the air space 100 



2. 

above the liquid in container 7. This con 
tainer is provided with a normally closed 
opening 35, through which the gaseous pres 

O 

sure in the system may be raised or lowered 
by means of any suitable apparatus. 
container is nearly filled with a liquid, the 
boiling point of which at the pressure within 
the system is only slightly lower than the 
temperature above which it is desired to pre 
vent the water in the storage tank from ris 
ing. The remainder of the temperature reg 
ulating device, namely the pipe 12, and cham 
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ber 11, are filled with any suitable fixed gas 
at any desired pressure in order to permit 
boiling of the liquid in container at the de 
sired temperature. For example, alcohol may 
be located within the container 7 and air at 
atmospheric pressure may be contained with 
in pipe 12 and chamber 11. 
The operation of the system is as follows: 
While the temperature of the water in tank 

1 is below the boiling point of the liquid in 
container 7 at the pressure existing therein, 
insulation of tank 1 prevents unnecessary 

5 waste of heat or undesirable heating of the air 
within the room. Under these conditions loss 
of heat through the temperature regulating 
device is limited to the direct conduction of 
heat along the wall of pipe. 12 and to the slight diffusion of vapor from liquid 14 
through the gas with which the device is 
filled. In the case of most liquid and gases 
this rate of diffusion is so low as to be prac 
tically negligible. Assume, however, that the 

5 temperature of the water in tank 1 rises so 
that it is at or slightly above the boiling point 
of the liquid in tank 7. The temperature of 
the water within the tank is then high enough 
to cause sufficient heat conduction through 
fins 8 to raise the temperature of liquid 14 
above its boiling point and the liquid boils. 
As a result, air is forced out of container 7 
and the adjoining part of pipe 12 sufficiently 
to permit the condensation in pipe 12 of a 
suitable unit of vapor (evaporated from the 
liquid 14) to dissipate to the air, or other 
medium surrounding pipe 12, the heat which 
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is being transferred to liquid 14 from the 
water in tank 1. 
As ERE of liquid in tank 1 be-, comes higher, liquid 14 boilsmore E. and 

the vapor occupies an additional length of 
pipe 12 so that a larger number of fins 10 are 
dissipating heat. In the meantime, due to the 
comparatively large capacity of chamber 11, 
the gaseous pressure within the temperature 
regulating device has not materially risen, 
and therefore the boiling point of liquid 
14 has not become materially higher so that 
the rate of boiling within tank 7 continues 
to be substantially proportional to the amount 
of heat which is to be dissipated by the system, 
and the extent of the pipe 12 which is filled with condensing vapor is also substantially 
proportional to the amount of heat which is 
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to be dissipated. Preferably the capacity of 
condenser section 9 is sufficient to dissipate 
the maximum amount of heat that can be im- . 
parted to the system from the heat source 6, 
so that, even under these conditions, the Vol 
ume of the gas is not reduced below the volu 
metric capacity of chamber 11 and the gaseous 
pressure is only slightly raised. Thus the 
temperature of the liquid within tank 1 may 
be automatically regulated so that practically. 
no heat is dissipated by the temperature regu 
lating device until the temperature of that 
liquid has risen to a point slightly higher 
than the boiling point of the liquid in con 
tainer 7, and thereafter a large additional in 
put of heat is dissipated by the condenser sec 
tion 9 and its fins 10 without permitting the 
temperature of the water within the storage 
system to rise materially above the initial 
point at which heat dissipation began. 

It will be evident that the small cross sec 
tional area of the duct, 12 and particularly 
of that part thereof which adjoins gas reser 
voir 11, permits only a slight diffusion or in 
termingling of the vapor with the gas near the 
inlet of the reservoir, this minute quantity of 
vapor in the meantime losing its heat so that 
the temperature of the gas within the reser 
voir remains FE the same despite the 
dissipation of a large amount of heat by the 
elongate passage. SE the temperature of 
this body of gas remains substantially con 
stant and since the volume of gas within the 
system is not materially reduced, the pressure 
of the gas contained within the system is not 
materially raised, and the boiling Point of 
the liquid remains substantially fixe 

Obviously the gaseous pressure within the 
temperature regulating device may be 
changed or the liquid which is contained 
within the same may be varied in order to 
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change the predetermined maximum point 
above which the temperature of the water in 
the tank will not be permitted to pass; for 
example, other liquids may be mixed with or 
substituted for alcohol in container 7 or a 
soluble solid may be mixed with the liquid to 
raise its boiling point. 
From the foregoing it will be evident that 

the gas pressure in the chamber 11 and duct 
12 is such that the boiling point of the liquid 
14 in container 7 is intermediate the limits 
of the normal temperature range of the liquid 
in tank 1 and is preferably at or near the up 
per limit of this range, whereby substantially 
no heat is dissipated throughout that portion 
of the range below said said point but when 
said point is reached or passed rapid dissipa 
tion takes place; whereas if the pressure in 
chamber 11 and duct 12 were so low that the 
liquid 14 would boil near or below the lower 
limit of the normal temperature range of the . 
contents of tank 1, then rapid heat loss would 
take place throughout the entire temperature 
range of the contents of tank. 1. Thus the 
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present invention involves a temperature con 
troller which is normally inactive and which 
automatically functions only under abnormal 
conditions, in contradistinction to a heat dis 
sipator which has no selective action. 
By suitably adjusting the air (or other gas) 

pressure in chamber 11 and duct 12 any liq 
uid may be caused to boil at the maximum 
temperature desired in tank 1, but by using 
a liquid 14 which, at atmospheric pressure, 
begins to boil at the desired maximum, the 
air pressure in chamber 11 may be atmos 
pheric, which has the advantage of minimiz 
ing leakage and of rendering slight leakage 
inconsequential. 
While the present invention has been dis 

closed more particularly in connection with a 
hot water storage system for household use, 
it is obvious that the temperature regulating 
device is applicable to a wide variety of in 
stallations wherein it is desirable to dissipate 
heat in order to prevent the temperature of 
a given body or medium from rising above a 
predetermined maximum temperature and 
wherein it is undesirable or impractical to in 
terrupt the input of heat to said medium. 

claim: 
1. Apparatus for limiting the maximum 

temperature of a body comprising a chamber 
in heat-transfer relation to the body, the 
chamber containing liquid having a boiling 
point approximating said maximum tempera 
ture so as rapidly to evolve vapor when the 
temperature of said body reaches the maxi 
mum temperature, a conduit leading from the 
chamber to a gas reservoir, the conduit being 
arranged to dissipate heat throughout a sub 
stantial portion of its length, whereby said 
vapor is condensed and returned by gravity to 
said chamber, and gas in said reservoir and 
conduit at a pressure substantially to restrict 
said vapor to a portion of the conduit 
throughout a range of vapor pressures, where 
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by the height to which the vapor rises in said 
conduit, and therefore the rate of heat dissi 
pation, varies in accordance with the tem 
perature of said body. 

2. Apparatus for limiting the maximum 
temperature of a body comprising a chamber 
in heat-transfer relation to the body, the 
chamber containing liquid having a boiling 
point approximating said maximum tempera 
ture so as rapidly to evolve vapor when the 
temperature of said body reaches the maxi 
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mum temperature, a conduit leading upward 
ly from the chamber to a confined gas space, 
the conduit being arranged to dissipate heat 
throughout a substantial length of its up 
wardly rising portion, whereby said vapor is 
condensed and returned by gravity through 
said conduit to said chamber, and gas in said 
space at a pressure substantially to restrict 
said vapor to said portion of the conduit 
throughout a range of vapor pressures, 
whereby the height to which the vapor rises in 

w 
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said conduit, and therefore the rate of heat 
dissipation, varies in accordance with the 
temperature of said body, the volume of said 
space being large relative to the volume of 
said duct so that variations in the height of 
vapor in said duct has little effect on the pres 
sure in the space and therefore little effect on 
the boiling point of said liquid. . 

8. Apparatus for limiting the maximum 
temperature of a body comprising a chamber 
in heat-transfer relation to the body, the 
chamber containing liquid having a boiling 
point approximating said maximum tempera 
ture so as rapidly to evolve vapor when the 
temperature of said body, reaches the maxi 
mum temperature, a gas reservoir, means in 
terconnecting said chamber and reservoir 
whereby vapor from the liquid in said cham 
ber may compress said gas and, when con 
densed, return to said chamber, said means 
comprising a conduit leading from the cham 
ber to the reservoir and arranged to dissipate 
heat throughout a substantial portion of its 
length, the conduit constituting the sole con 
nection to said reservoir and being small in 
cross-section adjoining the reservoir thereby 
to obstruct the passage of vapor into the res 
ervoir except by diffusion through the gas 
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therein, whereby the distance to which the 
column of vapor advances in said conduit, and 
therefore the rate of heat dissipation varies 
in accordance with the temperature of said body. 

95. 

4. A temperature control device to limit the 
temperature of a body to a predetermined 
maximum, said device comprising a closed 
System, one part of said system being in heat 
transferrelation to the body, the temperature 
of which is to be controlled, a liquid in said 
part of the system, a gas filling the remainder 
of the system, said gas being at a pressure to 
permit boiling of the liquid at a temperature 
near the desired maximum temperature of the 
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body, heat dissipating means provided by 
that part of the system which does not contain 
the liquid, said dissipating means being lo 
cated between the surface of evaporation of 
the liquid and a portion of the gas-containing 
part of the system, whereby increase in the 
temperature of the body to a point approach 
ing the predetermined maximum will case 
boiling of the liquid and dissipation of heat 
from the vapor of the same through the heat 
dissipating means, said heat dissipating 
means having sufficient capacity to cause 
condensing of all the vapor generated before 
an appreciable part of the vapor may reach 
that portion of the gas-containing part of the 
system which is spaced farthest from the liq 
uid-containing part of the system. 

5. A temperature control device to prevent 
the temperature of a body from exceeding a 
predetermined maximum, said device com 
prising a closed system, a liquid container 
having heat conductive elements in heat 
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4. 

transferrelation to the body, the temperature 
of which is to be controlled, a liquid in said 
container, a gas filling the remainder of the 
system, said gas being at a pressure to per 
mit boiling of the liquid at a temperature 
near the desired maximum temperature of 
the body, said system including a compara 
tively elongate passage of comparatively 
small cross section to permit heat dissipation, 
and a gas-containing reservoir, said passage 
interconnecting said container and said 
reservoir, whereby increase in the tempera 
ture of the body to a point approaching the 
predetermined maximum will cause boiling 
of the liquid and dissipation of heat from the 
yapor of the same through the heat dissipat 
ling means. - 

6. A temperature control device to limit 
the temperature of a body to a predetermined 
maximum, said device comprising a closed 
system including a lower liquid container in 
heat transfer relation to the body, the tem 
perature of which is to be controlled, a liquid 
in the container, a gas filling the remainder 
of the system, said gas being at a pressure 
to permit boiling of the liquid at a tempera 
ture near the desired maximum temperature 
of the body, said system including a com 
paratively elongate passage of comparative 
ly small cross section to permit heat dissipa 
tion, said passage being connected to said con 
tainer, heat dissipating fins surrounding said 
passage, said dissipating fins being located 
between the surface of evaporation of the 
liquid-containing part and a portion of the 
gas-containing part of the system, whereby 
increase in the temperature of the body to a 
point approaching the predetermined maxi 
mum will cause boiling of the liquid and dis. 
sipation of heat from the vapor of the same 
through the heat dissipating fins to the at 
mosphere, said fins...having sufficient capacity 
to cause condensing of all the vapor generat 
ed before an appreciable part of the vapor 
may reach that portion of the gas-containing 
part of the system which is spaced farthest 
from the liquid-containing part of the sys 
tem. 

7. A temperature control device to limit 
the temperature of a body to a predetermined 
maximum, said device comprising a closed 
system including a liquid container in heat 
transferrelation to the body, the temperature 
of which is to be controlled, a liquid in said 
container, a gas filling the remainder of the 
system, said gas being at a pressure to permit 
boiling of the liquid at a temperature near 
the desired maximum temperature of the 
body, said system comprising heat dissipating 
means adjoining the liquid container, said 
dissipating means being located between the 
surface of evaporation of the liquid in the 
container and a portion of the gas-contain 
ing part of the system, the portion which 

as Ei des the heat dissipating means having 
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a small volumetric capacity compared to the 
remainder of the system which is occupied 
by the gas, the cooling capacity of the heat 
dissipating means being sufficient to con 
dense substantially all of the vapor produced 
before it can pass to the part of the systern 
containing the greater portion of the gas, 
whereby heating of the body to a tempera 
ture approaching the predetermined maxi 
mum will cause boiling of the liquid and dis 
sipation of the heat from the vapor of the 
same through the heat dissipating means and 
whereby further heating of the body will not 
materially raise the boiling point of the 
liquid so that no further material rise in the 
body temperature occurs. 

8. A temperature regulating device to lim 
it the temperature of a body to a predeter 
mined maximum, said device comprising a 
closed system, the lower part of said system 
being in heat transfer relation to the body, 
the temperature of which is to be regulated, 
a liquid in said lower part of the system, a 
gas filling the remainder of the system, said 
gas being at a pressure to permit boiling of 
the liquid at a tempearture near the desired 
maximum temperature of the body, said sys 
tem including a comparatively elongate pas 
sage of comparatively small cross section, 
heat dissipating means associated with said 
passage, said dissipating means being lo 
cated between the surface of evaporation of 
the liquid and a portion of the gas-contain 
ing part of the system, said passage normal 
ly containing a comparatively small portion 
of the gas within the system, the cooling 
capacity of the heat dissipating means upon 
said elongate passage being sufficient to 
condense substantially all of the vapor pro 
duced before it can pass to the part of the 
system containing the greater portion of the 
gas, whereby heating of the body to a tem 
perature approaching the predetermined 
maximum will cause boiling of the liquid 
and dissipation of heat from the vapor of 
the same through the heat dissipating means 
and whereby further heating of the body will. 
not materially raise the boiling point of the 
liquid so that no further material rise in the 
body temperature occurs. 

9. A temperature control device to limit 
the temperature of a body to a predetermined 
maximum, said device comprising a closed 
system, the lower part of said system being. 
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in heat transfer relation to the body, the 120 
temperature of which is to be controlled, a 
liquid in said lower part of the system, a 
gas filling the remainder of the system, said 
gas being at a pressure to permit boiling of 
the liquid at a temperature near the desired 
maximum temperature of the body, said sys 
tem including a comparatively elongate pas 
sage of comparatively small cross section to permit heat dissipation, said passage being 
located between the surface of evaporation 

125 

130 



1,758,678 

of the liquid and a portion of the gas-con 
taining part of the system, heat dissipating 
means associated with said passage, said pas 
sage terminating in a gas-containing cham 
ber, said chamber having a large volumetric 
capacity compared to that of the remainder 
of the system which is filled with gas, the 
cooling Spy of the heat Eig means upon said elongate passage being suf 

10 ficient to condense substantially all of the val 
por produced before it can pass to the part of 
the system containing the greater portion of 
the gas, whereby heating of the body to a tem 
perature approaching the predetermined 

15 maximum will cause boiling of the liquid and 
dissipation of heat from the vapor of the 
same through the heat dissipating means and 
whereby further heating of the body will not 
materially raise the boiling point of the liquid 

20 so that no further material rise in the body temperature occurs. 
Signed by me at Boston, Massachusetts, 

this 18th day of February, 1927. 
. . . LYMAN F. WHITNEY. 
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